Abstract. The purpose of this paper is to present a fast algorithm for the numerical solution of the one-dimensional obstacle problem. It is proven that the algorithm converges in a finite number of steps; application examples showing its efficiency are presented.
Description of the Continuous Problem
We consider an obstacle problem defined as follows. Let 
where (u, v) denotes the inner product in L2(0, L) of two elements u, v. The solution is characterized by the conditions
For these results, see Ref. We will develop in this paper a discretization procedure to solve this problem numerically and a fast computational algorithm to compute the numerical solution.
Discretization of the Continuous Problem
For the numerical solution of problem (1), the variational inequality is discretized by using the finite difference method. We introduce in the first place the elements of the discretization procedure, and then we propose three equivalent problems which enable us to approximate the continuous solution. For the convergence of the discrete solution to the continuous solution, see Refs. 1-3.
Discretization Procedure.
The elements of the procedure are now introduced. The differential inequalities are discretized; specifically, the condition y"<~ 0 is discretized in the following way:
and the condition y >~ 0 is trivially discretized, yi>~O(Xi), i = I , . . . , N + 1.
2.2. Discretized Problem. Three equivalent representations of the discretized problem are given here:
(P~) find the minimum element of Wh that satisfies (5) and (6);
